The threat of worldwide obesity in children is a reality and has become pandemic. Previously a concern of only developed countries, rapid, escalating rates of overweight children now dominate the public health concerns of middle-and low-income nations as well. There are, of course, many influences that have literally shaped the global population, but there is also a recent observable pattern that is shared by those developing countries with increasingly obese children: a grand structural shift in diet and activity levels on every continent and in every region has occurred in the last quarter century, accompanied by rising rates of obesity. Two central public health concerns drive the need for effective interventions: the immediate health of children and the imminently crushing blow that is coming to health care systems and developing economies due to high rates of chronic disease. In developed nations, the role of gatekeeper has shifted to childcare providers, media, and schools, but in the developing world the traditional role of the mother as home manager has remained intact. Accepting the mother as the primary care provider within the child's nuclear environment places the mother as the guardian of the family's resources, which may be a viable alternative to the types of health-promotion efforts found in past ineffective models.
Introduction
The threat of worldwide obesity in children is a reality and has become pandemic. Previously a concern of only developed countries, rapid, escalating rates of overweight children now dominate the public health concerns of middle-and low-income nations as well [1] . There are approximately 17.6 million overweight children worldwide [2] . Among schoolchildren, one in six is overweight; and one in four overweight children is obese [3] . The prevalence for obesity in preschoolers aged 2 to 5 years has more than doubled and for schoolers ages 6 to 11, it has tripled [4] .The prevalence of obesity in US children ages 6 to 11 has tripled since the 1970s to a level of 15%, or more than 9 million young people. One in four of the obese children are likely to become obese adults, continuing the intergenerational effects of this condition [5] . Similar rates are being reported by other countries such as Haiti, Brazil, Ghana, Australia, and Egypt, showing increasing trends in youth weight gain (see fig. 1 ) [6] . The conditions that promote excess body fat have affected some populations more than others and within regions there are different rates of change, but if interventions are to reverse the current trends, an understanding of the common driving forces that underlie this serious health threat must occur.
The mechanisms that connect child obesity to specific risk factors are still somewhat speculative. Theories that follow traditional paths reduce causes to a simple dichotomy of diet and inactivity; considering the healthy body a balanced equation of input and output. Other approaches focus on the role of genetics or the role of low socioeconomic status (SES) as a catalyst for weight gain. In the first case, specific genes are proposed to function as determinants of an individual's weight status; a proposal that may account for a small proportion of overall obesity. Obesity has taken over in a relatively short amount of time in fairly stable populations which indicate that it is not likely that the roots of weight gain are genetic. On the other hand, the relationship of poverty (and undernutrition) to obesity is significant to the problem, particularly in relation to stunting. Stunting affects approximately one-third of the world's children [7] .
Nutrition deficiency as a basis for stunting may explain how early nutrition insults are linked to obesity through changes in growth and metabolic processes, increasing the risk of becoming obese [8] . Hoffman's work on fat metabolism identifying the consequences of fetal nutrition insults emphasizes the vulnerability of the undernourished child to become obese [9] [10]. These relationships are crucial to understanding the relationship of undernutrition to overnutrition. However, physiologic approaches appear to offer only partial explanations for such a worldwide phenomenon and do not help us understand why it is happening now [11] . Historically, childhood stunting has occurred for centuries without being accompanied by obesity [12] and the human gene pool has not changed substantially in the 25 years during which the world became two to three times fatter [13] . There are, of course, many influences that have literally shaped the global popula-tion but there is also a recent observable pattern that is shared by those developing countries with increasingly obese children: a grand structural shift in diet and activity levels on every continent and in every region has occurred in the last quarter century, accompanied by rising rates of obesity [1] . The World Bank estimates that 93 countries are undergoing evolutionary changes that qualify them as middle-income countries [14] . Grave and important shifts in the causes of death and morbidity are occurring in most every country and at younger ages. Populations that have high obesity rates also consume foods that are unhealthy, suffer from elevated rates of chronic disease, and have become less active [15] . Before the recent effects of industrialization and development, poverty and deprivation in developing countries were hardship environments that prevented children from becoming obese. Now, the forces of modernization have altered resources, environments and behavior on a global scale; changes that have provoked shifts in dietary consumption and activity levels in adults and their children [16] .
Global shifts
Researchers seeking to explain the surge in childhood obesity have identified similar, basic patterns linking behavior and available resources. Like demographic and epidemiologic transitions, nutrition patterns are adjusting to the current globalization pressures, becoming nutrition transitions on a massive scale. Asia, Latin America, urban centers of sub-Saharan Africa, and the Middle East have all at least in part experienced a nutrition restructuring to include calorie-dense, high-fat processed foods much like what is already custom in North America and Europe [15] . With the current global changes toward industrialization and consumerism, refined, fatty, sugary foods are becoming available to everyone at any time, anywhere [11] . The availability of inexpensive fats of all kinds has increased and with it consumption [1] . Vending machines are full, vendors' shelves are stacked, and calorie-rich foods that are low in fiber and in nutrients can be found as easily in Sao Paulo, Brazil or Bombay, India as in Irwin, Iowa, U.S.A.
Shifts resulting from globalization, industrialization, and new-found choices affect regions and peoples differently and can be both quantitative and qualitative in scope. On one hand, the qualitative differences show lifestyles more oriented to cheap, rapid transportation, capital-intensive jobs instead of labor-intensive jobs, and convenient communication modes [1] . These changes fit into a faster paced world and effectively suppress a practical need or desire to be physically active through, for example, walking or bicycling, and are material to the underlying causes of international obesity [13] . Physical activity for children is more limited since communities often lack the facilities or space to exercise or play sports. In cities, the parks and streets are less safe than they once were so children become essentially sequestered in their homes focusing on television, video-games, or the computer while at the same time increasing their susceptibility for obesity. On the other hand, to quantify the effect of obesity on various populations, one need only look as far as the rates of illness and chronic disease in adults and children for some indication of the extent of the current and future impact.
Consequences for health
Obesity in childhood carries with it considerable threat through to adulthood [17] . Although for many children the chronic diseases related to obesity do not become apparent for a decade or more, there are physiologic changes in the young that affect virtually every organ system in the body including orthopedic, neurologic, pulmonary, gastroenterologic, and endo-crine [5] . It used to be that obesity and its correlates were considered rare in children. But in recent decades cardiovascular risk factors [18] , diabetes [19] , and various irregularities have come to be reported with more frequency. Today they are common [3] . In their study on the impact of childhood obesity on health costs, Wang and Dietz [20] demonstrate the increasing numbers of children that have been in hospital care for obesity-related conditions. The economic impact on a national health care system is significant as it cares for an overweight population. The authors report that over the last two decades in the United States, discharges related to diabetes have doubled, gallbladder-and obesity-related discharges have tripled, and sleep apnea has quintupled among children between the ages of 6 and 17 years. At the same time, hospital costs have risen to $127 million from $35 million, representing a tripling of health care expense owing to children gaining weight [20] . The health consequences of overweight in children are costly and have long-term bearing on national economics. In the United States, obesity-related costs reached more than 9% of total medical expenditures in 1998 ($92.6 billion), exclusive of indirect costs [21] . The demand will continue on health services as the proportion of the population affected grows.
It has now become evident that obese children are at risk for developing elevated cholesterol, blood pressure, and atherosclerosis-all precursors of heart disease [21] . Obesity in children can no longer be considered benign. It is associated with chronic diseases such as hyperinsulinemia, poor glucose tolerance (raising the risk for type 2 diabetes), hypertension, social exclusion and isolation, and depression [3] . As the rates of childhood obesity continue to rise, chronic disease will occur in increasing proportions in adults as the population gets older. Health systems and the support networks are likely to be in far greater demand, placing new burdens on already strained international economies [20] .
Furthermore, there are some preliminary data that obesity adversely affects children's school performance [22] . There is only one longitudinal study by Datar and colleagues on US kindergartners that has attempted to address this issue [23] . Their results show overweight has a significantly negative role to play on young students and can interfere with their learning. The authors point out that at the end of 2 years other factors became more important, such as mother's education and SES, but they also state that later effects on learning and academic success are in need of further study. Because the relationship between scholastic achievement and obesity is so poorly investigated, there is significant work to be done in this field. The experience of children learning in school is complex and an obese child faces biologic and social barriers which add to the already challenging dynamics in schools.
However, there are very little data available in the area of school performance and the influence of weightrelated factors.
Point of intervention
Two central public health concerns drive the need for effective interventions: the immediate health of children and the imminently crushing blow that is coming to health care systems and developing economies due to high rates of chronic disease. There is intense interest in which leverage points will reverse the current upward trends. Programs designed to prevent obesity must be structured at a variety of levels, from local to global in application, but considering the increased rates, efforts thus far have returned weak results. Although the prudent management, utilization, and allocation of a nation's health care services play an important role in the prevention of illness and disease and the promotion of individual and community well-being, they may not be the primary factors that will contribute to reducing this particular epidemic [24] . Consequently, governments and policy makers who have focused resources solely on healthcare systems as the means of improving the health, should weigh the practical alternative of the family unit as a potential health-promoting entity [3] . The significant difference at the local level is that the family unit that offers a physically and emotionally protective environment for children and it plays a central role in promoting a healthy lifestyle [2] . This is, however, a multilevel approach as well; for the family unit to be productive, it requires substantive inputs at the societal and governmental levels [13] . The difficulty, however, lies in how to convince policy makers of the major contributions it can make to the health of families and the nation.
The mother/manager
Innovative interventions are needed that are specifically designed to reach and change children's lifestyle behaviors. The habits, actions, and environment of the family perhaps have the most leverage in this regard [25] . In developed nations, the role of gatekeeper has shifted to childcare providers, media messages, and schools, but in the developing world the traditional role of the mother as home manager has remained intact [26] . Policies and guidelines at national and global levels have important impact on setting tone and standards which support family efforts but are more indirect in their effect [3] . It is, however, the immediate day-to-day experience of children that provides the foundation for nutrition habits and practices [27] . Parents themselves can be predictors of overweight in their children without being aware of it [28] . Children are at greater risk for obesity if their parents are obese [29, 30] , not owing to genetic factors, which are thought to be less significant, but because families tend to share eating and activity habits [28] .
Accepting the mother as the primary care provider within the child's nuclear environment places the mother as the guardian of the family's resources which may be a viable alternative to the types of health-promotion efforts found in past models [31] . This framework may be most relevant in the context of changes in a developing nation since it is inherently tailored to local needs of health promotion based on the household input. Most developing nations are adapting institutions to modern times and changing health care needs and it is the time to integrate a family-based approach as an efficient method for stemming and preventing childhood obesity. The mother as manager will need to be supported in skill acquisition for constructive parenting and effective use of her resources and choices [32] . Mothers as central figures of change will have the strongest result when partnered by government and community in legislation, information, and education.
The concept of reinforcing the power of mothers as managers of the household strengthens the already existing cultural and social structure, but is not without challenges. The status of women in many countries is an important issue. In many countries, women continue to be viewed as unequal members of the society, are less likely to be educated, and have limited participation in the decisions that affect the running of households. Additionally, males in some cultures in the developing world may control a woman's access to money, food, healthcare, and management of her children [33] . Yet, this hierarchical system does not successfully promote the health of families. A great deal of headway can be made in both obesity and the burden of communicable diseases by formalizing the already informal role women fill. For example, a 25-year study in 63 developing countries found that the social status of women and education explained more than 50% of the reduction in childhood malnutrition [34] . In concert with the principles of Education for All, educating girls and women is central to the potential for breaking the cycle of deprivation and marginalization that helps to keep women and their children in poverty and ill health, particularly in developing countries [35] . The data are not so extensive for obesity in children at this point but the research on family-based approaches is promising. Policies designed to address health at the family level by recruiting the mother as manager, and the participation of all family members, can only have a meaningful and long-term effect on the health of children and families, and benefit the nation overall. As recognized authorities in their own homes, with training and knowledge as tools for reducing obesity in their own environments, mother/managers have the potential for making a dramatic difference in obesity rates in children.
Conclusion
The twentieth century can be credited with many successes toward improving the health of schoolchildren; however, the new century brings with it the challenge of increasing rates of obesity and chronic disease for all ages. Many countries continue to face undernutrition and nutrition deficiencies as well. These must be dealt with simultaneously, not be minimized by the overwhelming size of the epidemic, for they too are an important part of the obesity crisis. Malnutrition in the form of overnutrition in children is now the major public health concern of our time.
The impact of weight gain is not only associated with immediate consequences at young ages, but in the long term as well, because risk factors likely persist into adulthood, leading to poor health associated with chronic disease and premature death [30] . To turn rising rates around, prevention is the key. Nutrition appears to be the most modifiable determinant of overweight problems and chronic disease. The risk factors for weight gain center on energy intake and expense, but have a complex relationship with the environment. If children can be reached early, in their homes, and supported by community and government strategies, it may be possible to reduce the rates on a grand scale. Obesity in children is not well researched, especially in developing countries. One strategy that appears to have effect is a family-based approach. A systemic recognition of mothers as managers of household matters strengthens existing local and cultural structures and provides intimate, informed influence over even the youngest child's diet, habits, and activity. With preparation and investment at micro and macro levels, obesity rates may be curbed and healthy lifestyles promoted. A clear policy objective should be one that enhances the role of women as producers of a healthy family unit, and assures them a greater participatory role in the management, allocation, and utilization of household and state resources.
